September 11, 2017

|Ca|cu|us Warm Up #2-1 | Find the limits:

1. lm  X°-32  junt: 2 L
Xx—2 X-2
X3 2 1
x=1 x-1 x— -1 X+ 1
HW Questions: _ T
In Exercises 1-6, find the points of discontinuity (i
any).
1. f&) = —fj X, X< 1
. 2 5 f(x) = [2, x =
: Q=g =il
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24, find the discontinuities (if any) for

WEkechee hich of the discontinuities are

the given function. W
removable?

1
9.f(X)=x—1 k
!
x+2 -2 ’

1_3' f(x) o x2 —3x — 10
(><~"'D)(’>(5I-23

discombnmities @ x= -2 ond S
Removable at x=-2

. X+ 2
Supperl = deme o) hole ot

. -1
:%A(m;’z’&"f%’ :® (—2' ?>

]

i

|
x-S

Find discontinuities; which are removable?

£~|~l, x=2
17. f(x) = 2
3-x, x>2

X-21+3,x<0
21. f(X)={|x+5| x>0
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In Exercises 25-30, discuss the continuity of the com-
posite function A(x) = f(g(x)).

25. f(x) =x%, g(x)=x-1

{60) = _|

=

29. f(x) =%,g(x) - : ) p }‘ g
- @(70 = |- ?(—(>
L/ T fgd)= x|

/F EL (gl hos a

rrmovable A%s ¢ ikl
act (l)o) N

Sketch the graph of the function and determine
any points of discontinuity.

......

.......

37. Continuous on what interval? (given graph)

f(x) =
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In Exercises 41 and 42, use the Intermediate Value
Theorem to approximate the zero of the given function
in the interval [0, 1]. (2) Begin by locating the zero in
a subinterval of lengt @ (b) Refine your approxima-
tion by locating the zero in a subinterval of length 0.01.

4. fR) =x+x—1 &) Teblset Shnt=0

ATl = 0.1
lo-6 | 0.7
D) Stet=0.L [-ousd|o.043
ALl =0.01 Ob = zer < 0.7 g
3 s o~ e et
|oex ero (0.0 07)

\

In E)fercises 4346, verify the applicability of the Inter-
medlate Value Theorem in the indicated interval and
find the value of ¢ guaranteed by the theorem.

45. f(x) =x3-x2+x-2, 20, 3], f(c)=4

ALl cubicS A LontPrusrg g [ o=, =

Con o/\oplla\l/kv_ Tnder medkiate ol Whesvem

§ 36y = £ <£(3)
-2 <« 4 - |c' : 50 La}S\-/

Fond 4 =% =% 4+x-2 2|\ !
2 g _ ¢ 72 1 [
O=x-X +71<_ Ty > O
O:(X‘Z)(¥ *7(*3)%”0 read x e

L
‘Q(")=q \—‘.7‘\\40
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47. Determine the constant a so that the following function
is continuous on the entire real line.

_|x3, x=2
f(x)—{axz’ > 559

(2,9)

N aboo) O
Hhe poralod
vasf shont herc

od xX=2

y=7¢
2
= AX
6:&(2>
‘0»32\

Finding the equation of a line tangent to a curve.

Point - Slope Form
y - f(p) = m(x - p)

F)
(p, f(p)) T
m = im 1) -f(p)
(%, f(x)) x>p  X-P




You try: 1
f(x) = Vx g(x) = x
1. Find the point-slope equation of the line
tangent to f(x) through (4, 2).

-2 x+2 -2 G
ig:; x—q JX+2z U )

e =)
2 f 6}%{@@%23 g@: £
7
2. Find the line tangent to g(x) where x = 2.
[ \
ol -
7T x -2
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2.1-2.3

- Strategies for finding limits

- One sided limits

- Equations for lines tangent to a curve
- Continuity

- The Intermediate Value Theorem

2.4
-Infinite Limits

-Vertical Asymptotes
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Infinite Limits _
lim f(x) =
X—C

Means:

1) f(x) increases without bound as x approaches c.
(decreases if the limit = =)

2) f(x) has infinite discontinuity at x = c.

Note: By definition, the limit does not exist
because the function does not approach a single
value, but it is useful to be able to talk about infinite
limits.

Definition of a Vertical Asymptote:

If|lim f(x) = x|, then there is a vertical

X—>C asymptote at x = c.
*4+2x-38
Ex: f(x)= Al
x =4
(x +2X(x-2)

We can see from the denominator that
f(x) is undefined at x = 2.

Does f(x) have vertical asymptotes? (huck  |Twt<
4o goe 1§ M O 'mﬁmi&.
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NORMAL FLOAT AUTO REAL RADIAN MP n
X*+2x-38 ! .

f(x)= -4 l\:

o

.’“‘H:':":é_:::
N\

Asymptote at x = -2

What about x =2 ?

&A;NZ. ('X+7D<’><—Z\) \ri.vw::i‘o; o\lsobn‘i'\m‘b

' x+Y 2
Y5, il G
?\L&CKD k‘h"& L\D\C.

3
2

Vertical Asymptote Theorem

f(x)

For h(X) - W

atx=c, Iif h(C) — % (—(a constant, #O)

then x = c is a vertical asymptote.

Note: If h(c) ==, not a vertical asymptote.

o|o

Is it a hole or maybe a gap?
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Two ways to confirm a vertical asymptote:

x*4+2x-8
S (x)="—
X =4
1) Check f(-2): 2) Check for infinite limit:

Do (2292

D)= (-3 0 el
-23- ¢ Qe X+ 4

X =2 "2 xX+2

= —-8 li

_ = i 2% vy o
S O Supw Sumall

T © #dsi{%

de-z . ol
Czw-‘:\fvvx% aSD f‘]"’*‘L \/\p@b}g
to oo

N,

How can we tell from the function if the
discontinuities are vertical asymptotes or
holes?

X°4+2x—38

x =4

J(x)=

(X+‘|‘Xx—2\) s conbimmrhy 15 a hole

"E(X\) = (X+2Yx'2-> éﬂ?:;_ com el Uno_

'x+‘-| s %/ .V_) eaualint -“O'Q CXCLP\'
L\/]/\&\_‘\' L JDQSV\\‘\- have J(t\‘l_,
4kl

hole g We removes

%(@ =
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Determine all vertical asymptotes: (practice)
1
X )=
1. /(%) 2(x+1)
x +1
2. f(x): 2
x =1
°-3
3. f(x)= —=
x—1

Determine all vertical asymptotes:

B 1 d"\SCon‘F\MH'\a@ X=-|
1. f<x)_2(x+1) e —(‘3 <— confivims VoH-ioLQ
MW ot X=-
x> +1 oliscoh'l"\M’l"\';S oF pe=|
2. fX)=== §( - Z ) so verltedlo o
-
bshn x=Z
¥ —3x 28 cohimdty at x =
= - ) = -2 1) {V‘HOJ&
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Find the limits:
2 ,% h /,’
lim == = OO : /
x—1" f
m(- 4-0? exact|
2 3 mom bsttow <o ‘QQ“J\
2 hmx X = -9 Slant QSM‘\‘D‘RQ
-t oy —1 1\1 -7‘> 0
-2
Jfrmm r‘\jk‘)’ =
j =xX-2
%IV\‘C\V\'\‘R_ L\*v\'v\-% C,GV\Q\ hal
O\Sﬁmp‘hbk @ = |

If c and I__ are real numbers and
lim f(x)=oo limg(x)=

X—¢C

then these properties are true:

1. Sum or difference:  im f(x)xg(x)|=eo

X =< X->C
o= + L _ o
' ok
2. Quotient: limg(x):() ——'Q”'“—% 7= =0
X—C (x) Jl/""-
(ﬁ)(L}:oo

3. Product: im[f(x)g(x)]=e.L>0

X—C

hm[f (x)g(x) ]——oo,L<O

X—C
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Find the limits: (practice)

1. 11m(1+%)
x—)()/,\ X
£69=1 ?j<7‘>=;(—z
PR o
> or 1/(x—1)
Find the limits:
1 ' 1
k lxlirol(l-l_ ) JON?D ?+x—90 X
) f s \ + -é
)
£69=) 3(75'; i
= o0
N thﬂ_ %-("L“F'\) 2
U1/ (x=1) 3% \ =
x—=1"  x—|
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HW: p.82 #1-41eo0

HW quiz tomorrow on last week's HW.

tangent line worksheet Express all line equations|

L) = x* e+
2y frd dre -’plo\u, o memwpefmeX) ot
cml% /eo‘mir_ (o, £0oy).

SO PR (s OV R A

X =2 O X —a
D X H3%4Y —(O:L-\' 3a+Y) (%,5)

X2 a X — o
D Xm0t XD gl e
X - o~ -0 %N(x+—:§(’x—a\)+5(x'°‘\)
ISP NE RS e
X 5o }A

°

M=o+ &+3

m = 20+73 okt (0‘) 'p(kb
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b) Fund ‘e slope of WMM at (o0,4).
M:J)'-""' £ -0 \wae m=2a+3 for a=0

X =20 ~ =0
O) Fumd he slope of e donged whare x=-2
me Lo fe) - (=) o m=202)+3

e

5. TMAW M-\’D%’PW&.{QBI_L
PO = o+ ex 4 d ok dha point (1,2)
hes o 6(0[;,, of 2, Find (o 8

Jom $-£0) _ 3 wd D=2

x -2 | X - | ‘14—6(()4'&:2

S x*rex+41-c—2 d

A X =\ =3 Sub in
e Por &

Qi K-l rex—c _ g

X =5 | xX =1

o (X-D(x+D re(x =) _ 3

RS (k- Mxer V> ? 7 =

X1 x-|

- (X+I+C\ _
S (’@77’_'3

K=l

| +1lxc =3
=\
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AP Calculus (BC): Worksheet #1: Slope of a tangent line.

1. fix)=x*+3x+4.

(2) Find the slope predicting formula for the slope of the tangent to the graph of y=1(x)

at any point (a, fa))
(b) Find slope of the tangent at point ((0,4)

(c) Find slope of the line that is tangent to y = f(x) at x = -2.

(d) Find the equation of the tangent line through (-3, 4).

2! Find the equaﬁo’n of the tangent line to the graph of f{x)=3 - x* at the point (-2, -1).

3. Find the equation of the tangent line to the graph of  f{x)

4. Find the equation of the line tangent to the graph of  f{x)

5. The tangent line to the parabola f{x) =x’ + cx+d atthe point (1,2) has slope 3. Find ¢

Yx  atthe point (4, 2).

L gt the point 2, %).
X




